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FIG. 1. Cartx asymbnma . A. Habit. B. Inflorescence. (], Sheath and lin^ulate li^ule. D. Sheath and 
inverted V-shaped ligide. F. Pistillate scale. F Perigynium> side view, <.lissected to reveal achene. G. 
Peri^ynium, side view. H. Peri^yniurn, front view, with enlarged portion sliowin^ impressed nerves. I. 
Perigynium, top view. J. Achene, top view. K. Achene, side view. L. Staminate scale. M. Anther. Bar 
equals 1 cm in A — D and 1 mm in E — M. Drawn by Susan A. Reznicek from the type. 





and 2 — 7-vcined, margins hyaline and whitish. Staminate scales 3.9 ~ 7.6 
mm long, 1. I — 1.8 mm wide, oblong, acute to acuminate, awnless, cen- 
ter green and 1 — 3-nerved, margins hyaline and whitish to stramineous. 

Perigynia (3.6) 4.0 — 4.7 mm long, 1.4 — 1.8 mm wicie, 2.4 — 2.9 times 

as long as wide, ascending, obtusely trigonous with laces flat to slightly 
convex, with many fine and impressed nerves on each face, the total 
number of nerves 50 — 61, glabrous, green to red-brown, fusiform, gradu- 
ally tapered to truncate base, abruptly contracted to a beak; beaks 
0.5 — 1.0 mm long, 0. 1 —0.2 of perigynium length, smooth, slightly cx- 
CLirved, entire. Achenes 2.8 — 3.4 mm long, 1.4— 1.6 mm wide, obtusely 
trigonous with faces slightly concave to flat, tightly enveloped by 
perigynia, brown, obovate, basally abruptly narrowed to stipe 0.3“ 0.4 
mm long, apically abruptly narrowed to beak 0.2 — 0.3 mm long; body 
2.2 — 2.9 mm long; beak bent 10 90° from vertical. Styles slender, joint- 

ed with achenes, withering; stigmas 3, 2.4 — 3.6 mm lont^. Anthers 3, 

(2. 1) 2.5 -2.8 mm long. 



jT 

Type: MEXICO. Tamaumpas: Mpio. C/ornez Faruis, vicinity of Rancho del (ado 
Biological Station ca, 7 km WN W of Gomez Farias, along forest trail from old lumber road 
ro the lumber road to Indian Springs (Ojo de Agua de los Indios), cloud forest of ( 7 //m 7 o, 
! .ujNuiamhar, Aar, Magyiolia ^ and Podocarpns , NE-facing, rocky, moist slope, 1200 rn, fre- 
c|uent in one local area, 1 Jun 1989, Maczi 222i) & Rtzuiak (HoroiA pr: MICH; isoia pi-s: 

HM, CHAPA, ctb - Charles T Bryson personal herbarium, F, C/H, MEXIJ, MO, NY, PH, 
SMU, TABS, TEX, US, VDB, WIS). 

Additional specimens examined. M EX 1(^0. Tamaulipa.s; near l^rank Harrison's 
Rancho del Cielo in Sierra de Guatemala above Gomez Farias, trail to Ojo de los Indios, 
OOO ft, 27 Aug 1952, Sharp et al. 52/Oi (MSC, TENN); “North Woods" off the Joya de 
Salas trail, 4600 ft, 1 Sep 1952, Sharp ef aL 52242 and 52248 (MSC, TENN); Mpio. 
G()mez Farias, vicinity of Rancho del Cielo Biological Station ca. 7 km WN W of Gomez 
Farias, along logging road from Indian Springs (Ojo de Agua de los Indios) to Agua Linda 
turnoff, moist cloud forest of ONurcus. La////damhar. Aar, and Podocarpns, I U)0 m, frcc]uent 
in bed of old logging road and along forest edge in old clearing, 1 Jun 1989, Naezi 2221 & 
Reznicek (CHAPA, ctb, MKdd, NCU); NE of Indian Springs (Ojo de Agua de los Indios) 
toward Agua Linda, ccige of sunny, open clearing between low ridges in open Finns forest, 
1500 m, few scattered clumps, 1 jun 1989, Naezi 2222 & Reznicek (CHAPA, MICH). 



The numerous (50 6 1) nerves impressed in the mature, dried perigjynia 

of Cairex ctsyyichwyia clearly place this species in section Gvisecia. W^ithin sec- 
tion Griseae^ C. asynchrona belongs to a group ol species possessing tight 
leaf and bract sheaths and perigynia tightly enveloping the achenes. The 
other species in this group are C. hitchaxkiana Dewey, C . imprcssinervia Bry- 
son, Krai, & Manhart, C. oligocarpa Willdenow, and C. onachitana Krai, 
Manhart, ik Bryson. The purple-red bases and distichous perigynia of C. 
ohgocarpa and the purple-red bases and stout, long-creeping rhizomes of C\ 
o/uichitana easily distinguish each of these species from C. asynchrona. 
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Although C. hitchcockiana has brown bases and perigynia with definite, ex- 
curved beaks like C. asynchrona, C. hitchcockiana has pubescent leaf and 
bract sheaths, wider leaf blades (widest leaf blade per plant 3 0 — 6.3 mm 
vs. 2.5— 4.0 mm wide), longer bract blades (bract blade of uppermost 

lateral spike (1.8) 4.5—15.3 cm vs. 0.4 — 4.0 cm long), and longer 
perigynia ((3.9) 4.2 -5.7 mm vs. (3.6) 4.0 — 4.7 mm long) than C. 

asynchrona. Carex impress inervia has brown bases and fibrous remains of old 
leaves at its culm bases like C. asynchrona^ but the former usually has non- 
overlapping upper spikes, much longer terminal spike peduncles ((5) 
19 — 66 (89) mm vs. 2.4—10.8 (14.8) mm long) and less definitely 

beaked, more remote perigynia (the lowest 2 perigynia of the lowest spike 
usually non-overlapping and 4.2 — 17 mm distant vs. usually overlapping 
and only 1.9 — 3.7 (5.9) mm distant) than C. asynchrona. The following 
key will aid in distinguishing C. asynchrona from its close relatives. 

1. Cataphylls and basal leaf sheaths purple-red. 

2. Densely cespitose, rhizomes very short; bract of uppermost lateral spike 
usually exceeding terminal spike; terminal spike 1.2 — 3.0 mm 

tj. olt^ocdTpci 

2. Loosely cespitose, rhizomes long-creeping; bract of uppermost lateral 

spike usually much shorter than terminal spike; terminal spike 

2.8 — 4.5 (5.4) mm wide C. ouachitana 

1. Cataphylls and basal leaf sheaths brownish. 

3. Leaf and bract sheaths pubescent; bract blade of uppermost lateral spike 

(1.8) 4.5 — 15.3 cm long; widest leaf blade 3-0 — 6.3 mm wide. C. hitchcockiana 

3. Leaf and bract sheaths glabrous; bracr blade of uppermost lateral spike 
0.2 — 6.8 cm long; widest leaf blade 2.5 — 4.0 mm wide. 

4. Upper 3 — 4 spikes overlapping; terminal spike peduncle 
2.4— 10.8 (14.8) mm long; lowest 2 perigynia of lowest spike 

1.9 -3.7 (5.9) mm distant C. asynchrona 

4. Upper spikes usually nonoverlapping; terminal spike peduncle 
(5.0) 19 — 66 (89) mm long; lowest 2 perigynia of lowest spike 
4.2— 17 mm distant C. impressinervia 

Carex asynchrona is locally frequent at 1200— 1500 meters 
(4000 — 5000 feet) elevation in the vicinity of the Rancho del Cielo Biolog- 
ical Station. It inhabits heavily to lightly shaded, moist loam of forests and 
forest edges at the upper elevational limit of cloud forest. Unlike the 
temperate members of section Griseae, culm development within an in- 
dividual of C. asynchrona is staggered. Several specimens possess culms 
with flowers at anthesis as well as culms shedding mature perigynia, hence 
the epithet “asynchrona.” Peak fruiting appears to occur in late May-June, 
with one fruiting culm {Sharp et al. 32248, MSC) among otherwise sterile 
material collected in late August and early September {Sharp et al. 32103 



(MSC, TENN), ^2232 (MSC, TENN), and 32248 (TENN)) indicating 

that fruiting occurs sporadically at other times of the year. 

Carex asynchrona joins other recently described species of section Griseae 
(Bryson ct al. 19^7; Krai et al. 1987) in increasing the membership of this 
taxonomically complex and poorly resolved group (Naczi, revision in 
preparation). That a species of a section most diverse in the southeastern 
United States 'would occur disjunctly in southwestern Tamaulipas is not a 
total surprise. The community of which C. asynchrona is a member exhibits 
much floristic affinity with forests of the southeastern United States. 
Genera of forest trees and shrubs with the same or closely related species in 
both the Gomez Farias area and the southeastern United States include 



Acer, 




Carya, Cercis, Paviis, Hamamelis, llliciiim, 




Magnolia, Morns, and Tilia. As well, closely related or conspecific members 
of such herbaceous genera as Arisaenia, Botrychium, Epifagm, Laportea, 
Mitchella, Sanicula, and Viola occur in the forests of both regions 
(Hernandez X. et al. 1951; Martin and Harrell 1957; Rzedowski 1978). 
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abstrac;t 

Diaspores of burrograss (Scleropogon brevijolins Phil.) po.sscss morphological features that 
enhance dispersal and seed implantation by wind on flat, non-vegetated ground. The awns 
of the female spikelet orient the diaspore to facilitate implantation of the floret into soil 
cracks, and the callus hairs hold the floret in the soil. In areas with even slight ground cover, 
however, the awns prevent contact of soil and diaspore and implantation of the floret is 

prevented. 



intrcjduc:tion 

Burrograss {Scleropogon brei>ifolius Phil.) commonly inhabits semi-arid 
playas, swales, and plains of the southwestern United States and northern 
Mexico. In the Chihuahuan Desert region of southern New Mexico 
burrograss typically forms patches of vegetation associated with tobosa 
[Hilaria mutica (Buckl.) Benth.}, ear muhly {Muhlenhergia arenacea 
(Buckl.) A.S. Hitchc.], threeawns {Aristida spp.), and various other 
grasses and forbs that comprise the zonal vegetation surrounding playas 
and alkali flats. One commonly finds nearly solid stands of either tobosa, 
burrograss, or a forb/grass mixture, with each population separated by 

areas of bare ground. 

Burrograss populations normally grow as dense stands of vegetation 
formed by numerous small tufted plants, each plant spreading by offshoots 
from slender stolons. The spikelets are unisexual and the plants may be 
monoecious or dioecious, with occasionally both sexes present in the same 
panicle. The spikelets for each sex produce several florets, but are morpho- 
logically dissimilar: male spikelets are awnless, whereas female spikelets 

develop long, twisted awns from the lemmas. 

Awns of grasses are commonly regarded as aids in dispersal, either by 

wind or animals (Chase 1922; Gould & Shaw 1983; Hitchcock 1914). But 

the awns may also function in seedling establishment and germination. In 
Aristida, the awns hold the floret at an angle against the soil surface that 
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allows greater contact of the callus with the soil, thus enhancing germina- 
tion possibilities. Germination of Aristida florets with awns removed is 
lower than florets with awns intact. Also, the callus hairs hold the germi- 
nating seedling in the ground against the force of the primary root 

penetrating the soil (Peart 1981). A similar adaptation is described for 
burrograss. 



Tut: DISPKRSAL UNIT (UIASPORI-:) 

Disarticulation of female spikelets of burrograss occurs above the glumes 
and below the lowermost floret, and the resulting dispersal unit (diaspore) 
is initially a compound structure composed of several florets (Fig. 1). The 
basal floret is the largest and has a sharp-pointed callus bearded with 
numerous, short, stiff, upward-pointing hairs. The next one or two florets 
are morphologically identical to the basal one, but smaller, and the 
terminal one or two florets are generally represented as awns. At the time of 
disarticulation the awns of the lower florets are well-developed, 5 — 10 cm 
long, twisted, and generally recurved, forming an umbrella-like or cage- 
like arrangement around the florets. The smaller awns of the terminal 




FKi. I. (Compound dispersal unit formed by several florets. 




